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(54) Television receiver circuit 



(57) Television receiver circuit including a tuner (1) 
including an Automatic Gain Control (30, 40) for control- 
ling the gain of the tuner (1), and a first IF-section (60) 
being coupled to the output (25) of the tuner (1 ), the first 
IF-sectlon being designed for processing analog TV sig- 
nals, 



characterized by a second IF-sectlon (80) for process- 
ing digital TV-signals, wherein the AGC of the tuner (1) 
includes a first AGC-loop (30) for controlling the gain 
(g1) of a first tuner section (2) at the tuner input, and a 
second AGC-loop (40) for controlling the gain (g2) of a 
second tuner section (3) at the tuner output. 
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Description 



[00011 The invention relates to a television receiver 
circuit including a tuner including an Automatic Gain 
Control for controlling the gain of the tuner, and a firet 
F-s^,on being coupled to the output of the tuner, the 
^'^^J^^^«^'=«°"beingdesignedforproce8sing analog TV 

Description of the Prior Art 



[0002J GB2004428A1 describes a known television 
receiver circuit. The antenna filter has some selectivity 
n front of the input amplifier, preferabfy a field effect 
transistor(FET), to match the antenna impedance tothe 
amplifierimpedance.Thefllter behind theinput amplifier 
s a double tuned bandpass filter realizing the main high 
frequency selectivity and the Image suppression of the 
tuner The signal will be downconverted by a mixer 
which is driven by the local oscillator signal, to an inter- 
mediate frequency {\F) lor example 36MHz. The output 

ofthemixerlsbufferedbyabufferamplifiertodrivethe 
IF-section of the receiver circuit. In a television tuner for 
analog transmission standards, three different channels 
are used to cover the television frequency band be- 
tween 45 and 860 MHz. This Implies that a tuner needs 
Uiree antenna filters, input amplifiers, double bandpass 
filters, mixers to realize three separate frequency chan- 
neis. 

[0003J The Automatic Gain Control for input ampfifier 
s derived from the IF-demoduiator at the output of the 
IF-section. Accordingly, gain control is obtained by the 
tuned channel N only as the AGC-detector for the Au- 
tomatic Gain Control (AGC) is behind the IF-filter, which 
IS preferably a surface acoustic wave filter (SAW filter) 
Therefore, any neighbor channels on N±1 or ISI±2 orfur- 
ther away from the tuned channel N will have no influ- 

LTnl"Il^J°i^- ^ ^ neighbor channels 

can run the buffer amplifier into problems due to a too 
high gam for good signal processing. Particulariv this 
would strongly affect the tuned channel due to clipping 

behaviorofthebufferamplifier.Additionally,theiocaios 
cillator of the mixer would be adversely affected due to 
coupling between the buffer amplifier and the local os- 
dllator of the mixer, for example via the substrate 
[0004] To avoid the above described disadvantages. 
II IS also known from GB 2 004 428 to connect the AGC^ 
detectorin front of the SAWfilterofthe iF-drcuit section 
Detecting the signal level forthe Automatic Gain Control" 
in front of the SAW filter implies that high power neighbor 
Channels N±1 or N±2 or further away from the tuned 
channel N will Influence the AGC behavk>r of the tuner 
When there is only the channel N present at the input of 
the tuner, no change of the standard level of the Take 
Over Point (TOP-level) of the AGC is necessary But 
when strong neighbor channels close to the wanted 
channel N are present at the input of the tuner, the Au- 
tomatic Gain Control AGC will attenuate the total signal 



[0005] With three channels close to each other having 
a supposed equal power level at the input of the tuner 
ttie Automatic Gain Control AGC will start to attenuate 
10dB eariier compared to the situation in which only the 
5 channel N is present (the sum of three equal signals is 
10dB higher as compared to one signal). The attenua- 
tion of the input amplifier wiH deteriorate the noise figure 
of the tuner and as a consequence, the signal/noise- 
ratio of the tuned channel will decrease. Therefore the 
10 start of the Automatic Gain Control, I.e. the Take Over 
Point (TOP-level) should be at the highest possible level 
to avoid the signal/noise-ratto deterioration. In view of 
this, the TOP level of this known embodiment at the tun- 
er input should be 70dB^V as compared to 60dBiiV In 
« a tuner having the AGC voltage derived from the IF-de- 
modulator. 

[0006] RecentV, digital TV transmission has become 
Of more and more Importance, and there Is therefore a 
needforTV receiver circuits that are operable on analog 
transmission and/or on digital transmission. The trans- 
mission standard for digital TV transmission, and partic- 
ular^ for the DVB-T transmission standard is provided 
as the so-called NorDig-Standard. When however any 
TV-receiver will receive any digital channel, or analog 
channels, neighbor digital channels and neighbor ana- 
log channels may be additionally received. Thus any- 
digital receiver has to fulfil the DVB-T transmission 
standard conceming the "requirements of interoperabil- 
ity" as specified by NorOlg. The DVB-T standard allows 
30 neighbor channels that are not allowed In analog TV 
transiTiisslon. For example, DVB-Tallows anatog N±1 
neighbor channels with 35dB or analog N±2 neighbor 
channels with 50dB more level than the wanted digital 
channel. Further. DVB-T standard specifies digital N±1 
neighbor channels with 30dB or digital N±2 neighbor 
channels with 50dB more level than the wanted digital 
channel. This specification is very dWRcuit to meet as 
compared to the speciffcation of analog reception 
Therefore, to be compliant to the specification extra 
measures have to be taken In digital TV tuners. To fulfil 
the NorOig speciffcation for digital TV transmission, the 
gam of the tuner must be reduced from the 45dB analog 
standard to SSdB to cope with large Input signals, i e 
with the kind of channel situation specified in the NorDig 
« speciffcation. 



Summary of the Invention 



[0007] ModemTVreceh/ersshouldbeabletorecelve 
analog TV signals and digital TV signals respectively. 
Therefore, there is 6 need for a television receiver circuit 
which processes both analog and digital TV transmis- 
sion signals, solving the problems related to large dy- 
namic range between analog and digital transmission 
specified in the NorOig specification, making the recep- 
tion with one tuner possible. To this end, the invention 
provides a television receiver circuit and a tuner as de- 
fined in the independent claims. Advantageous embod- 
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iments are defined in the dependent claims. 
[0008] The television receiver circuit according to the 
invention realizes a hybrid solution for analog reception 
and digital reception, respectively. At the output of the 
tuner there is connected a first IF-section having the 5 
channel specifics for processing analog TV transmis- 
sion signals. At the output of the tuner, in parallel to the 
first IF-section, there Is connected a second IF-sectlon 
having the channel specifics for processing digital TV 
transmission signals, so that analog IF-signals pass the w 
first IF-section whereas digital TV signals pass the sec- 
ond IF-section. 

[0009] The architecture of the tuner In front of the two 
IF-sectlons is designed such that the tuner may receive 
and process analog signals and digital (OVB-T) signals is 
without switching functions or switching gain and with- 
out switching the automatic gain control of the tuner 
[0010] In accordance with the Invention, the Automat- 
ic Gain Control of the tuner Includes a first AGC-loop for 
controlling the gain of a first tuner section at the Input, 
and It Includes a second AGC-loop for controlling the 
gaingi of a second tuner section at the tuner output. By 
these features, the total gain of the tuner is split up into 
two parts. If gain reduction Is required due to high total 
signal level at the tuner Input, the gain g2 of the second 2s 
tuner section is automatically reduced if only a small 
gain reduction is required so that the signal/noise-ratio 
of the tuner input will not be effected, and the realized 
overall gain reduction of the tuner will have nninlmum 
influence on the overall signal/nolse-ratlo. Only for very 30 
high input levels at the tuner input, which may be the 
case if strong analog or digital neighbor channels are 
present in digital TV or If strong analog neighbor chan- 
nels are present in analog TV operation, the AGC-loop 
of the first tuner section will become active and addition- 35 
ally reduce the gain of this section, affecting the signal/ 
noise-ratio negatively. 

[0011] Thus, the television receiver circuit according 
to this Invention solves the problem related to large dy- 
namic range between analog and digital transmission 
specified in the NorDig specification, it makes analog 
reception and digital reception possible with one tuner, 
without switching the tuner parameters, simply by split- 
ting the tuner in two sections and by automatically con- 
trolling and reducing the respective gain of the two sec- 
tions, it the Input signal is too high due to strong neigh- 
boring analog or digital channels. 
[0012] In accordance with the invention, the input of 
the second tuner section is coupled to the output of the 
first tuner section. I.e. both tuner sections are connected so 
in series. 

[0013] In accordance with the preferred embodiment 
of the invention, the Input of the first tuner section Is the 
input of the tuner, and the output of the second tuner 
section is identical with the output of the tuner 55 
[0014] The first tuner section has a pre-given maxi- 
mum output level M0UT1 at the first tuner section out- 
put, a maximum gain G1 and a pre-glven take over point 



level TOPI at which the first AGC-loop Is taking over 
control. Also, the second tuner section has a pre-given 
maximum output level M0UT2 at the second tuner sec- 
tion output, a maximum gain G2 and a pre-given take 
over point level T0P2 at the second tuner section input, 
and the second AGC-loop Is taking over control at this 
T0P2-level..ln accordance with the preferred embodi- 
ment of the invention, the take over point-level of the 
second tuner section at the Input of the second tuner 
section (which is Identical with the output of the first tun- 
er section) is set to a value which is smaller than the 
maximum output level of the first tuner section; prefer- 
ably^ the take over point level T0P2 of the second tuner 
section is set to 

T0P2=M0UT1 -G2, 

i.e. the level TOP2 equals the maximum output level 
M0UT1 reduced by the maximum gain G2 of the second 
tuner sectk^n. This condition implies that the automatic 
gain control of the second tuner sections starts before 
the output level of the first tuner section arrives at its 
maximum outputlevel. Thus, the gain of the second tun- 
er section will reduce before the maximum output of the . 
tuner section is reached. According to this design, any 
reduction in total gain of the tuner will start at the gain 
of the second tuner section as long as the output level 
of the first section Is below its maximum M0LIT1 . When 
the input level of the tuner Is Increasing further, so that 
the output of the first tuner section reaches the maxi- 
mum M0UT1, then the fist AGC-loop will - In addition - 
continuously reduce the gain of the first tuner section. 
By these features , the automatic gain control of the tuner 
will first reduce the gain at the second tuner section, i. 
e. at the output of the tuner, leaving the gain at the first 
tuner section, and i.e. at the input of the tuner' un- 
changed. The gain of the first tuner section, I.e. at the 
Input of the tuner will change only at very high Input lev- 
els of the TV carriers. Any gain reduction at the second 
tuner section, at the tuner output, has however, much 
leiss influence on the signai/noise-ratio of the tuner than 
the gain reduction of the first tuner section, this being 
one main advantage of the circuit according to the jn- 
ventlon. 

[0015] Preferably, the maximum output level M0UT1 
equals the maximum output level M0UT2 of the second 
tuner section. By this condition, the second AGC-loop 
will reduce the gain of the second tuner section as long 
as the output of the first tuner section is less than 
MOUT1 ; when the output level of the first tuner section 
arrives at Its maximum value M0UT1 which equals 
M0UT2, the gain of the second tuner section will be re- 
duced to zero value, and the first AGC-loop will only then 
start reducing the gain of the first tuner section. This im- 
plementation, I\/10UT1 = MOUT2 thus make the tuner 
more effective, i.e. the gain reduction of the second tun- 
er section will reduce to zero gain before the first tuner 
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section starts gain reduction, so as to avoid unneces- 
rnr^cf »f " °' ^ signal/noise-ratio at the tuner input 
[0016] With a wideband tuner AGC-system, the tuner 
- input may see the sum of three carriers. Provided each 
carrier has a voltage level of 70dB^v, this results in a 
total voltage of SOdb^V. In accordance with the Inven- 

Tl'^J^J^^^ ^^'"^ at «ie input of the 

firet AGC-loop is aligned to 70dBjiV, so that the carrier 
whch passes one of the two IF-sections will contribute 

inputTOP level, nilsembodimentwill cope with thecon- 
ventional tuners, for anabg transmission standards 
which have a small band automatic gain control, deriv- 
ing the AGC-signal at the output of the IF-sectlon. and 
which has an TOP level at the tuner input at 60dBuV 
[0017] The first tuner section includes preferably an 
antenna filter, an Input amplifier, a bandpass and a mix- 
er, the mixer output being the output of the first tuner 
section. The second tuner section follows in series the 
first tuner ^section and includes a buffer amplifier; the 
output of the second tuner section is identical with the 
output of the tuner. 

[0018] Preferably.thefirstlF.signalpathfilterlnclude8 
a surface acoustic wave filter SAW. having a pre-glven 
channel selectivity, so that only an analog channel with 
tne respective frequency passes. 
[0019] The second IF-sectlon is designed for digital 
TV transmission signals, the second IF-signal path filter 
has a corresponding selectivity, it includes in series a 
first surface acoustic wave filter, an amplifier for com- 
''Tclll?/"® °f this SAW filter, and a sec- 

ond SAWfilter. The attenuation of the SAW filters In the 
second IF-signal path filter is set to -20dB, the amplifier 
hasagainof+20dB. 



Brief Description of the Drawln^ c 

[0020] Now, the present invention will be described 

Fig. 1 is a block diagram of a prior art television re- 
ceiver circuit for analog reception; 
Fig. 2 is a block diagram of a further prior art tele- 
vision receiver circuit for analog reception; and 
Fig. 3 is a block diagram of the television receh/er 
circuit according to the Invention. 

[0021] Figs. 1 and 2 show two different prior art tele- 
vision receiver circuits for analog transmission stand- 
ards. The antenna 4 is followed by an antenna filter 6 to 
have some selectivity In front of an input amplifier 8 
which is realized as Field Effect Transistor FET, which 
IS used forampliffcation and Automatic Gain Control 
AGC. The filter 10 behind the FET is a double tuned 
bandpass filter realizing the main high frequency selec- 
tivity and the image suppression of the tuner. The signal 
Will be downconverted to an intermediate frequency IF 



of for example 36MHz, the mixer 12 being driven by a 
local oscillator 20, 22. The output of the mixer 12 is buff- 
ered by a buffer amplifier 1 4, to drive a surface acoustic 
wave filter 62, called SAW filter, which is given the re- 
quiredchannels6lectivlty.BehlndtheSAWfilter62 also 
called IF-filter, is an IF-ampiifier64. which is followed by 
an IF-demodulatoree. Inthls known receiver circuit the 
AGC-derives the AGC voltage to control the gain of the 
FET from the IF-demodulator 66. i.e. the gain control is 
'0 pertained by the tuned channel N only, as the AGCcon- 
trol is detected behind the IF-filter 62 (SAW filter) 
Therefore, any neighbor channels 1^1 orN±2 orfurther 
. away from the tuned channel will have no influence on 
the gain control. As a result, strong neighbor channels 
may njn the buffer amplifier 14 into problems due to a 
too high gain for good signal processing. 
[0022] In Fig. 2, a prior art television receiver circuit 
IS shown, the circuit elements corresponding to the ele- 
ments of Fig. 1 having the same reference numerals. 
^ Due to the disadvantages of the behavior of AGC as 
shown in Fig. 1. the AGC-detector of the prior art circuit 
accordingto Fig. 2 is Implemented In front of the IF-f liter 
62. sothatthe AGC-detectormeasures the signal when 
neighbor signals are still present and have an influence 
^« on the AGC behavior of the tuner. 

[0023] As long as there is only one channel present 
at the input of the tuner, no change of the standard TOP- 
level IS necessary. However, as strong neighbor chan- 
nelsdoseto the wanted channel may be present at the 
30 inputofthetuner.theAGCwillattenuatethetotalsignal 
If .for example a free channel is close to two neighboring 
channels with equal level at the Input of the tuner the 
AGC will startto attenuate lOdB earlier as compared to 
a one channel situation. As a consequence the signal/ 
35 nolse-ratioofthetunedchannefwill decrease. To avoid 
this deterioration, the Take Oyer Point level of the AGC 
IS set to 70dB^V. lie. 10dB,iV above the standard TOP 
level of Fig. 1. 

[0024] Fig. aisablockdiagramofatelevision receiver 
circuit according to the Invention. The circuit includes a 
tuner 1 including in series the antenna 4, an antenna 
filters, an Input amplifiers, a bandpass filter 10, a mbcer 
12including a local oscillator 20, 22. The mixer 12 con- 
verts the Signal down to an IF-signal that Is amplified in 

abufferanipliflerl4.Theoutput25ofthebufferamplifler 
defines the output of the tuner 1 . 
[0025] Attached to the output 25 of the tuner 1 Is a 
first IF-sectlon, designed for processing analog TV sig- 
nals. The first IF-section 60 Includes in series a first IF- 
^ signal path filter, cf. an SAW filter having the required 
channel selectivity. The IF-signal path fitter is followed 
by a first IF-ampiifier 64 and a firet IF-demodulator 66 
at the output 70 of which a video output signal is provid- 
ed for further processing. 
ss [0026] >\ttached to the output 25 of the tuner 1 isa 
second IF-section 80 for processing digital TV-signals 
the second IF-section 80 includes a second IF-pathfllter 
82, 84, 85.thl8fllterincludingafirstSAWfllter82. afilter 
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amplifier 84 and a second SAW filter 85. Behind the filter 
82. 84, 85 lies a channel amplifier 87 followed by a chan- 
nel decoder, the output 90 of which provides a video out- 
put signal of further processing. 

[0027] The tuner 1 is split In two sections, a first tuner s 
section 2. followed by a second tuner section 3. The first 
tuner section 2 includes the antenna filter 6, the input 
annplif ier 8, the bandpass filter 1 0 and the mixer 1 2. The 
second tuner section 3 includes the buffer amplifier 14, 
the output of the second tuner section being the output io 
of the tuner. 

[0028] The tuner 1 includes an Automatic Gain Con- 
trol which is also split into two AGC-loops, the first AGC- 
loop 30 being associated to the first tuner section 2, con- 
trolling the gain g2 of this section. The second AGC-loop is 
40 Is associated to the second tuner section 3, control- 
ling the gain g2 of this section. Both AGC-loops 30, 40 
provide automatic gain control for the total gain g1 + g2. 
The first tuner section 2 is defined by the following pa- 
rameters: A maximum output level M0UT1 , a maximum 
gain G1 and a pre-given Take Over Point level TOPI at 
the input of the first tuner section 2, theTOP-level T0P1 
being the signal level at which the first AGC-loop 30 is 
activated. 

[0029] The second tuner section 3 is defined by the 2s 
following parameters: A pre-given maximum output lev- 
el M0UT2 at Its output, a maximum gain G2 and a pre- 
given take over point level TOP2 at the section input, at 
which the second AGC-loop 40 Is activated. The total 
maximum gain of the tuner Is defined by g1 + g2. and 30 
theTOP-level TO P2 at the Input of the second tuner sec- 
tion Is set to . 

T0P2 = M0UT1 - G2, 35 

so that the second AGC-loop Is activated already before 
the output of the first tuner section 2 arrives at Its max- 
imum value M0UT1. Thus, upon increasing signal lev- 
els at the tuner Input the second AGC-loop 40 starts to 40 
reduce the gain of the second tuner section 3 before the 
first AGC-loop 30 is activated, so that the total gain of . 
the tuner is first reduced at the second tuner section, i. 
e. at the output of the tuner. Only at very high signal 
levels at the tuner Input, gain reduction will also take 
place at the first tuner section 2, I.e. at the input of the 
tuner; 

[0030] Preferably, the maximum output MOUT2 at the 
second tuner section Is set to be identical with the output 
of the first tuner section MOUT1 . This implies that the so 
second AGC-loop first reduces the gain of the second 
tuner section to a zero value, i.e. until MOUT1 reaches 
M0UT2, g2=0. The first AGC-loop 30 will be activated 
to reduce g1 only if the signal level at the tuner input is 
even higher. 55 
[0031] The first AGC-loop 30 derives the AGC-signal . 
from an AGCrdetector 1 5, which is coupled at the output 
of the second tuner section 3, i.e. at the buffer amplifier 



14. The AGC-control signal of the first AGC-loop 30 Is 
fed to the input amplifier 8. 

[0032] The second AGC-loop 40 derives Its AGC-sJg- 
nal also at the output of the second tuner section 3, It 
derives the AGC-signal preferably from the same AGC- 
detector 15 which is used for the first AGC-loop 30, and 
it feeds the AGC-control signal to the Input of the buffer 
amplifier 1 4. To comply with the analog TV reception and 
digital TV reception, and to comply particularly with the 
NorDic standard concerning "NorDic 11 digital integrated 
receiver decoder" specifications, the parameters of the 
first tuner sections are 105dBnV as maximum output 
level at the output of the first section, i.e. at the output 
of the mixer 12. The maximum gain G1 is 35dB|iV, and 
the TOP-level TOPI at the input of the first tuner section 
is 70dBjiV. For the second tuner section, the maximum 
output level MOUT2 Is 1 0SdBiiV at the output of the buff- 
er amplifier 1 4, I.e. at the output of 25 of the tuner. The 
maximum gain G2 is lOdBjxV and the TOP-level TOP2 
at the input of the second tuner section is 105dB^V. 
[0033] Calculations conceming the minimum required 
input level for a quasi en-or free reception of digital 
OFDM-signals with several kinds of modulation on the 
OFDiy^-can-iers have the result, that the minimum input 
level required for the most difficult OFDM with a 64Q AM 
(7/8) is 34dB^iV, and the minimum Input level required 
for the most easy OFDM with QPSK, QPSK, is 16dB^V. 
Forthe minimum required input level, the automaticgain 
control of the tuner must not attenuate the gain because 
of the resulting deterioration of signal/noiserratio. In 
case of the minimum Input level being 34dB^V digital 
channel, a 35dB stronger analog neighbor (N±1) chan- 
nel will have a level of 69dB^lV. With a standard tuner 
gain of 45dB|iV, proper signal processing will be impos- 
sible due to a much too high output signal. Fora situation 
of an N±2 neighbor channel with 50dB more level, signal 
processing will even be much more difficult compared 
to the 35dB of N±1 neighbor channels. In view of this, 
the total gain of the tuner is lowered from the standard 
45dB to 35dB^V when high signal levels are present at 
the input of the tuner, this being realized by the second 
AGO which reduces the gain of the second tuner section 
to zero, so that the total gain is only that of the first tuner 
section 2, which has the maximum value of G2-35dB. 
In case of even higher signal levels at the.tuner Input, 
the first AGC-loop will additionally reduce g1 . 
[0034] With the specified settings of the receiver cir- 
cuit, the following situations can occur: 

1 . The signal level at the tuner input is ISdB^V for 
digital transmission or 15dB^,V for analog transmis- • 
sion, no neighbor channels being present. The tun-, 
er is providing 45dB total gain = g1 + g2, to have 
negligible noise contribution of the IF amplifier/de- 

' modulator, 

2. the signal level at the tuner input is 16dBp.V for 
digital transmission with one 35dB higher analog 
neighbor channel. The tuner is providing 45dB gain 



EP1331 811 A1 



10 



= g1 + g2 to have negligible noise contribution of 
tne IF amplifier, 

3. the signal level at the tuner input is 34dBnV for 
dtgilal transmission, no neighbor channels being 
present. The tuner gain is unchanged, no change 
in noise, ^ 

4. the signal level is 34dBnV for digital, one analog 
neighbor channel of 35dB above is present In this 
case the input level is 69dB, the output level of the 
first tuner section is 69dB^V + 35dB gain ie 

104dBnV which reduces thegain of the second tun- 
er section to 1dB,iV as the second AGC-loop con- 

S ^ ^"^^ ^^^^ °"*P"t °f the tuner is 

MOUT2. Due to the fact, that the input gain g1 is 
unchanged, i.e. the signal level at the tuner input Is 
below the TOPI , the first AGC-loop Is not active g1 
Is unchanged. The realized AGC attenuation will 
have a minimum Influence on the overall signal/ 
noise-ratio, ^ 

5. the signal level at the tuner input Is eOdSjtV for 
analog transmission, no neighbor channels beinq 
present. This input level is below TOP1 therefore 
the first AGC-loop is inactive; the output of the first 
tuner section Is therefore BOdB^V + 35dBuV which 
is exactly TOP2, therefore the second AGC-loop is 
inactive; the tuner gain is 45dB,tV. there Is no 
change in noise, 

6. the signal level at the tuner input is 60dBnV for 
analog transmission, two equal strong analog 
neighbors being present. The total input voltage is 
ctSrw^^u^^' »^«n^s'AGC-loop is inactive. g1 
u^n^^ °' ^'^ t""er section is at 
MOUT1 . therefore the second AGC-loop is active 
reducing the gain of the second tuner section to ze^ 
ro. the Influence of the gain attenuation is minimum 
on noise, 

7. the signal level is 70dB^V for analog transmis- 
sion with two equal strong neighbor channels. The 
total input level is 80dB^V. the first AGC-loop is 
therefore active, reducing the output of the first tun- 
er section to IW0UT1 , i.e. 1 05dB, g1 being reduced 
to 25dB, The second AGC-loop is activated, reduc- 
ing the gain g2 of the seqond tuner section to zero, 
MOUT2 is 105dB, 

8. higher signal levels at the tuner Input result in 
more gain reduction of the first tuner section, the 
gam g2 of the second tuner section being zero'due 
to the activated second AGC-loop. 



preceding an element does not exclude the presence of 

aplurallty of such elements. Inthe device claim enumer- 
atingseveral means, several of these means canbe em- 
bodied by one and the sariie item of hardware. The mere 
fact that certain measures are recited in mutually differ- 
ent dependent claims does not indicate that a combina- 
tion of these measures cannot be used to advantage. 

10 Claims 

1 . Television receiver circuit including: 

a tuner (1) including a tuner Automatic Gain 
Control (30, 40) for controlling the gain of the 
tuner (1). and 

a first IF-sectlon (60) being coupled to an output 
(25) of the tuner (1), the first IF-section being 
designed for processing analog TV signals, 

characterized by 

a8ecbndlF-8ectlon(80)forprocessingdigital 
TV-signals, 

wherelnthetuner AutomaticGain Control (30 
40) includes a first AGC-loop (30) for controlling a 
gam (gl ) of a first tuner section (2) at the tuner input 
and a second AGC-loop (40) for controlling a gain 
(g2) of a second tuner section (3) at the tuner out- 
put 

30 

2. Television receiver circuit accortllng to claim 1 
wherein, upon an increasing signal level atthe timer 
input, the second AGC-ioop (40) starts to reduce ' 
thegain (g2) of the second tuner section (3) before 
the first AGC-loop (30) starts reducing the gain (q1 ) 
of the first tuner section (2). / 
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[0035] It should be noted that the above-mentioned 
embodiments illustrate rather than limit the invention 
and that those skilled in the art will be able to desigri 
rnany alternative embodiments without departing fttTm 
the scope of the appended claims. In the claims, any 
reference signs placed between parentheses shall not 
be construed as limiting the claim. The word "compris- 
ing does not exclude the presence of elements orsteps 
other than those listed In a claim. TTie word "a" or "an" 



3. Television receiver circuit according to claim 1 

wherein the input of the second tuner section (3)ls 
Uie output of the first tuner section (2), wherein the 
tinst tunerseclion (2) has a pre-given maximum out^ 
put level (H^OUTI ) at the first tuner section Input, a 
maximum gain (Gl) and a pre-given Take Over 
Point-level (TOPI) at the first tuner section input, at 
Which the first AGC-loop (30) Is activated, 
wherein the second tuner section (3) has a pre-gh/- 
en maximum output level (H/IOUT2) at the second 
tuner section output (25), a maximum gain (G2) and 
a pre-giyen TOP-level (TOP2) at the second tuner 
section input at which the second AGC-ioop (40) Is 
activated, and wherein TOP2 is M0UT1 -G2. 

4. Television receiver circuit according to claim 3, 
_ wherein the maximum output level (MOUT1) of the 

finsttunersection (2) andthe maximumoutputlevel 
(M0UT2) of the second tuner section (3) are kJen- 
tical. 
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5. Television receiver circuit according to claim 2, 
wherein the maximum output level (MOUTI ) of the 
first tuner section Is 105 dBjtV, the maximum gain 
(G1 ) is 35dB and the TOP-level (TOPI ) at the Input 

of the first tuner section is ZOdB^iV. s 

6. Television receiver circuit according to dalm 3, 
wherein the maximum output level (M0UT2) of the 
second tuner section is 1 0SdB^V, the maximum 
gain (G2) is 1 0dBnV and the TOP-level (T0P2) at io 
the input of the second tuner section Is lOSdSfiV. 

7. Television receiver circuit according to claim 1 , 
wherein the first tuner section (2) includes an input 
amplifier (8), and wherein the second tuner section 
(3) includes a buffer amplifier (1 4), the output of the 
second tuner section (3) being the output of the tun- 
er, characterized by an AGC-detector (1 5) coupled 
at the output of the buffer amplifier (14), the first 
AGC-loop (30) deriving the AGC-signal from the 20 
AGC-detector (15) and feeding the AGC-contrpI 
signal to the Input amplifier (8). 

8. Television receiver circuit according to claim 7, 
vwherein the second AGC-loop (40) derives the 
AGC-signal from the AGC-detector (15) and feeds 
the AGC-control signal to the input of the buffer anv 
plifier(14). 

9. Tuner (1 ) including a tuner Automatic Gain Control 30 
(30, 40) for controlling the gain of the tuner (1), 

wherein the tuner Automatic Gain Control (30, 
40) Includes a first AGC-loop (30) for controlling a 
gain (g1) of aflrsttunersectlon (2) at the tuner input, 
and a second AGC-loop (40) for controlling a gain ' 35 
(g2) of a second tuner section (3) at the tuner out- 
put. 
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